I
n 2002 the American Thoracic Society (ATS) and European Respiratory Society (ERS) published a joint statement detailing a revised classification of the idiopathic interstitial pneumonias (IIPs). 1 This statement was the product of several meetings of a multidisciplinary core panel and was reviewed by specialists in all disciplines across the respiratory field. The need for the classification had become clear-in the absence of a consistent nomenclature there was widespread confusion and conflicting data in the literature. The goal was to provide an integrated clinical, radiological and pathological classification that all agreed would not be the final word but would provide a template for defining disease in order to inform approaches to immunogenetic and pathogenetic study and new targeted therapeutic trials.
The terminology applied to the IIPs had been confusing. In the past, idiopathic pulmonary fibrosis (IPF) was used in the USA and cryptogenic fibrosing alveolitis was used in the UK, and both referred to a collection of entities that included a range of histological patterns. The ATS/ERS consensus panel revised the classification schema and emphasised the importance of an integrated clinical, radiological and pathological approach to the diagnosis of IIP. In addition, they concluded that the IIPs comprised a number of clinicopathological entities which were sufficiently different from one another to be designated as separate diseases. Figure 1 illustrates the broad classification and table 1 sets out the nomenclature of the histological patterns against the clinical/radiological/pathological diagnoses.
Of these disorders, the two entities that have provoked most discussion and debate are idiopathic pulmonary fibrosis (IPF; as currently defined with a usual interstitial pneumonia (UIP) pattern of pathology) and non-specific interstitial pneumonia (NSIP). There are two key reasons for this. First, IPF as now defined carries a worse prognosis than before; NSIP is its closest mimic but with a better outcome and therefore it seems extremely logical to dissect out these two entities in the patient's best interests. Second, it has become clear that the histopathological pattern of NSIP can be found in a wide variety of clinical and radiological contexts. 2 This differentiation is more than semantic, having important implications on patient outcome and choice of treatment. With this background, this review sets out to address some of the ongoing uncertainties regarding NSIP and UIP, tacitly recognising that the published IIP classification is by no means the final word but rather the basis for future refinement of definition.
IDIOPATHIC PULMONARY FIBROSIS (IPF)
Classically, IPF/UIP is a disease of unknown cause or association characterised by slowly progressive breathlessness and crackles on auscultation of the chest in individuals aged .50 years. The major and minor diagnostic criteria are shown in box 1. The clinical course is variable, but the long-term survival is poor with only 20-30% survival 5 years after the time of diagnosis.
Key features on high-resolution CT (HRCT) scanning are a peripheral distribution of disease predominantly at the bases consisting of a reticular pattern with honeycombing. There is little or no ground-glass opacification, nodules or significant hilar or mediastinal lymphadenopathy (fig 2) .
Key histological features of the UIP pattern are patchy geographical distribution and heterogeneity in terms of the stage of pathology in different regions of the biopsy specimen (table 2) . There is honeycombing, relatively little cellular inflammation and regions of proliferating myofibroblasts known as fibroblastic foci. Areas of normal lung should be present, in the absence of which the histopathological pattern may be difficult to define. In the past it was commonly stated that the UIP pattern could be found in collagen vascular disease, drug toxicity, asbestosis, chronic hypersensitivity pneumonitis and rare syndromes such as familial IPF and the Hermansky-Pudlak syndrome. However, using the more strict histopathological criteria, as defined here, has resulted in much less overlap. Commonly, the only features that raise the question of whether or not the UIP pattern is present in many of these situations is the presence of dense end-stage fibrotic changes without the presence of any other distinguishing Abbreviations: IIP, idiopathic interstitial pneumonia; IPF, idiopathic pulmonary fibrosis; NSIP, non-specific interstitial pneumonia; UIP, usual interstitial pneumonia features, especially fibroblastic foci. More importantly, these entities often have other features that allow recognition that the pattern is not UIP alone (such as asbestos bodies, ill-formed granulomas, marked interstitial chronic inflammation, prominent lymphoid follicles or organising pneumonia).
NON-SPECIFIC INTERSTITIAL PNEUMONIA (NSIP)
The clinical presentation of fibrotic NSIP (cellular NSIP is very uncommon) is similar to IPF, although the patients tend to be women and younger in age. 3 Most cases with the histopathological pattern of NSIP are of unknown aetiology. Many cases with this histopathological pattern, however, occur in the context of an underlying disorder such as a connective tissue disease, drug-induced interstitial lung disease or chronic hypersensitivity pneumonitis. 2 The majority of patients with idiopathic NSIP have a good prognosis with a 5-year mortality rate estimated at ,15%.
Key features on HRCT scans are bilateral symmetrical predominantly basal ground-glass opacities, often with traction bronchiectasis or occasionally small areas of air space consolidation and lower lobe volume loss (fig 3) . 4 The key histopathological features of NSIP are the uniformity of interstitial involvement across the biopsy section and this may be predominantly cellular or fibrosing (table 2) . There is less temporal and spatial heterogeneity than in UIP and little honeycombing. The cellular variant is uncommon, so this review will focus on the more common variant-fibrosing NSIP-that is often misdiagnosed as IPF/UIP. 5 
CAN NSIP BE DISTINGUISHED FROM UIP USING CLINICAL AND IMAGING FEATURES?
Several studies have now shown that the accuracy of diagnosis of IPF is high when the degree of confidence in the diagnosis is N Abnormal pulmonary function studies that include evidence of restriction (reduced vital capacity often with an increased forced expiratory volume in 1 s/forced vital capacity ratio) and impaired gas exchange (increased alveolar-arterial oxygen tension difference with rest or exercise or decreased carbon monoxide transfer factor). N Duration of illness >3 months. N Bibasilar inspiratory crackles (dry or ''Velcro'' type in high. [6] [7] [8] In practice, this means that the clinical and radiological features together with the absence of an alternative diagnosis from bronchoalveolar lavage or transbronchial biopsy are entirely consistent with ''no unusual features''. However, in a cohort of patients with IPF, the diagnosis would be missed in 30-40% using indices that do not include a biopsy. In the same vein, a diagnosis of NSIP without a biopsy is highly inaccurate with roughly 50% being missed. Common conditions that may be confused with idiopathic NSIP include hypersensitivity pneumonitis, lymphocytic interstitial pneumonia, respiratory bronchiolitis associated interstitial lung disease and desquamative interstitial pneumonia. As a general rule, a suspected diagnosis of NSIP will always require a surgical biopsy whereas a confident diagnosis of IPF without a biopsy is usually correct. Bronchoalveolar lavage is unhelpful in distinguishing NSIP from IPF when the clinical features mimic IPF (especially with no features on CT scanning that resemble hypersensitivity pneumonitis or organising pneumonia). It may be argued that an empirical 3-month trial of corticosteroids is a less intrusive approach to management without resorting to a surgical biopsy to make a more precise diagnosis. This presumes that drug treatment is the only issue. However, discussions about the pros and cons of treatment and the likely outcome are important components of management that are highly relevant to an individual patient and require as much data as possible. Furthermore, corticosteroids are now rarely the first-line treatment of choice and often leave the patient with no improvement and significant side effects. This empirical approach is not recommended.
WHAT IS THE PURPOSE OF PERFORMING A SURGICAL BIOPSY?
It is commonly argued that surgical biopsy information has no impact on treatment options. As the therapeutic regimens Figure 2 Typical CT scan from a patient with idiopathic pulmonary fibrosis. Note the peripheral distribution of disease, the coarse reticular pattern with honeycombing and the absence of much ground-glass change. Figure 3 Typical CT scan from a patient with non-specific interstitial pneumonia. Note the less peripheral distribution of disease than in idiopathic pulmonary fibrosis and the widespread ground-glass change, but with clear evidence of traction of the airways indicating that at least some, but not necessarily all, of this ground change is due to fine fibrosis. 
WHAT IF THE BIOPSIES ARE DISCORDANT WITH EACH OTHER OR WITH HRCT SCANS?
The finding of an HRCT scan that does not fulfil the classic features that would predict a UIP pattern of histopathology does not exclude the possibility that the surgical biopsy would reveal UIP. What is the significance of this finding? In one of a series of studies in IPF and NSIP, Flaherty et al 10 showed that the discordance between HRCT and biopsy findings had implications for the prognosis. HRCT/biopsy concordance for NSIP carried a much better prognosis than HRCT/biopsy concordance for IPF, but the NSIP HRCT/UIP biopsy group had survival that was intermediate. In other words, while a UIP biopsy had a clear adverse effect on outcome, it was less severe than in classic UIP. Whether this means that there is heterogeneity in the IPF population or whether this is a stage of disease (ie, the HRCT scan would ultimately progress to a more convincing UIP pattern) is uncertain. Similar data emerged from another study from the Michigan group in which multiple biopsies from the same patient were compared in a series of 109 patients. 11 If the biopsies were consistently NSIP, survival was better than if there was discordance between biopsies (UIP/NSIP at different sites); the survival in the discordant group appeared better at 3 years but not at 5 years. It was concluded that the discordant group had no survival advantage over the UIP concordant group-UIP ''trumps'' NSIP-but it must be noted that the convergence of the survival curves between years 3 and 5 was caused by the deaths of only four patients so interpretation at this time point may have been confounded by small numbers. In any event, the finding of even a single biopsy with a UIP pattern must be considered a bad prognostic index.
DOES NSIP EVOLVE INTO UIP?
We do not know the answer to this with certainty, but probably not. No reports have documented the progression of NSIP to UIP (or vice versa). Katzenstein and co-workers suggested that the initial injury in UIP could itself cause secondary inflammation and fibrosis that resemble NSIP, thus explaining the finding of NSIP-like areas in UIP. 12 In support of this hypothesis, they showed that areas resembling NSIP were present in the majority of UIP cases in both biopsy and explant specimens and were extensive in some. 12 In addition, no explant that showed UIP was found to show NSIP in the preceding biopsy, and the one patient with NSIP who underwent transplantation had a biopsy specimen and explant that showed similar features. In the authors' view, the observation that a cluster of patients with apparently NSIP dies at a rate that matches that of IPF is insufficient to draw this conclusion. Certainly, we must not make the ''lumping'' error of the past when, for example, desquamative interstitial pneumonia was long thought to be part of the same disease spectrum as IPF.
IS NSIP IN RHEUMATOLOGICAL DISEASE THE SAME AS IDIOPATHIC NSIP?
There have been a number of recent reports that have confirmed that the predominant pattern of histopathology in most of the rheumatological diseases is NSIP, especially in systemic sclerosis, rheumatoid arthritis and dermatomyositis/ polymyositis (table 3) . [13] [14] [15] [16] [17] [18] [19] Possible exceptions to this include the lymphocytic interstitial pneumonia that can be seen particularly in Sjögren's syndrome, and some patients with rheumatoid arthritis or the organising pneumonia pattern that can be characteristic of dermatomyositis/polymyositis. A few cases with rheumatological disease will show the pattern of UIP. However, these cases do not behave like patients with IPFthat is, they have atypical clinical, radiographic or histopathological features and survival is better than in IPF. 15 16 20 21 Should this therefore be regarded as being the same ''disease'' as idiopathic NSIP? There are many lines of evidence that suggest that we should be cautious in this regard. First, in systemic sclerosis the behaviour of the disease is much less aggressive than in idiopathic disease, even allowing for matching of amount and severity of disease at presentation. 1 21 Second, there are often coexistent patterns of disease such as bronchiectasis or even occasionally granulomas in the NSIP associated with rheumatological disease. 22 Third, there is often a more exuberant nodular follicular hyperplasia in the NSIP seen in rheumatological diseases. 23 Interestingly, preliminary data from the ATS/ERS NSIP Workshop Committee showed that, unlike patients with IPF, most of the patients with idiopathic NSIP were women, never smokers and with serological abnormalities (antinuclear antibodies and rheumatoid factor) in the absence of a defined connective tissue disease. 3 This raises the possibility that some cases of idiopathic NSIP represent an ill-defined or early stage of a connective tissue disease. In a recent report, most patients diagnosed with idiopathic NSIP met the case definition of undifferentiated connective tissue disease, a newly described distinct entity. 24 Given that the background of the rheumatological diseases is systemic with the presence of hallmark autoantibodies, it is the authors' view that these entities cannot be lumped together and that the common histopathological pattern of disease may well have arisen by disparate pathogenetic mechanisms with implications for different approaches to trials of treatment including novel agents.
DOES IT REALLY MATTER THAT WE DISTINGUISH UIP FROM NSIP?
The importance of differentiating NSIP from IPF lies in the management of the individual patient. It is recognised that there are limited treatment options for either of these diseases, but management extends beyond prescription of medication; discussions of likely outcome and pace of change are of fundamental importance. It is known from numerous series that patients with IPF generally do much worse than those with NSIP. This favours continuing to keep the entities.
One of the striking-and perhaps somewhat surprisingbenefits of the introduction of the classification that has allowed the teasing out of NSIP and UIP has been the enhanced involvement of the pharmaceutical industry in a number of trials of novel treatment. [25] [26] [27] While only the IFIGENIA (Idiopathic Pulmonary Fibrosis International Group Exploring N-Acetylcysteine I Annual) trial of acetylcysteine, given as addon therapy to prednisolone and azathioprine, met its primary endpoint of slowing the pace of change of physiological indices, the studies of interferon gamma, pirfenidone, bosentan and etanercept have all produced sufficiently encouraging data that further studies of these agents are either already underway or in design. Furthermore, other pharmaceutical companies have a number of agents either in development or in phase 1 trials, so the longer term outlook for novel approaches is good. Importantly, these studies have all targeted IPF; without a clear definition of IPF, this would not have been possible. The same will apply to future trials of the other idiopathic interstitial pneumonias of which NSIP is the prime target. The 2002 ATS/ ERS classification was never meant to be the final word and, as outlined in the document, there were many ''gray'' areas. However, the statement has provided the framework for studies of pathogenesis, clinical features and outcome and the basis for novel therapeutic intervention. The conclusion from the debate should therefore be clear; making the distinction between idiopathic UIP (IPF) and NSIP has important implications for how we talk to our patients about their lung disease now, and how we might advise them about novel studies in the future.
